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£ 14^ 5E \39] '^^^^^nm\'^± o]^^ ^^^M UEItlj HfSS- 

£ 15b ^ ^^§21 gJ ^'AIOIIOII CI:^B Sl^^ ^B|^ □H^^:ii§ HAI ^x\m 0\^m 21^^ 
SS&IOII ajgS> goo| o^gia LfEjLH £3. 

£ 16^ s gigoj oj Aj^joiioii cc^^ 9= si^g ?bts^ oiiqa oHMsi^ig ha| §^i« *qi ^t\?\9\ 

HAl¥Of| 3^2^ g/ai^ UEFtH ES. 

£ 17^ ^ y^goj o| Aj^[o}|o|} ^Jly]^^ ohe|^ DHM^^l:! HA| Hf^ICi ^^0|| 

PAIS ^^011^[2i AUI£m UEH^j £3. 

1-1. 1-2. 1-n : s}:^ ^1^ 
1-12. 1-21. 1-22 : m± 
2 : ?1IIHA|E1 
4 : 

10 : ^7! SJ^^^¥Dimdiii 
20, 20-1. 20-2 : di^X\ 
C : :?|^ giF 
Trl~Tr7 : eaHXI^^q 



^ f^^'l gJ^i^S^Omi^d::^ :iiXKEIectro Luminescence) ^J\m 01g°> oHEj^ DH^ai^g 

^xi(5PI ?ISHAi gi^'e^=ajmAi>, LHSfoi « y[0|oi>ii SJ^'tefb ^ 

^Xf2| emoj ^:7| gi^ ^^^d| mi ai >^7;fg 0| ^Oj ^ ^^2| nHM^>i g^^o^ HH 

§t,^oS/M EL HAI S^IP ^ ^01 is^ejXI ^:>| gJ^^^= ojUiAi >i :iiX|b. oil 

^ §0i Mg:Ag. AI:Li S^Oll S^S] IT0(lndlum Tin Oxide)^ 01^0151 S^Oll 2| 

^^ AfOjOlj. 5&5hb ^^J*! 31^ ^ShQ. 

^:^| g!^^£^0|m<M:^^ 4:X}S Ojg^f oijEj^ DH^ei>,g ^h^joj rp^ ^^o| oj y ^ Oj ip^ 0| £ 

9011 £A|£iQl 2iq. £ 901IA1. gJ ^ = d( m aj ^ 4^Xfb q0l£H(10)^Al S^ISiOl 2«Ch. 5E*| 

?e ^^Xji^£i(TFT)S 01^015! 2?H2j eaHXI^iEl Trl. Tr22K ±J.\ 

(2)S ?^£|01 

eailX|>^E| Trl gJ Tr2b ^51 P TFTe) ^l^S £ 9S| 4iXK2)01! ^ajsj gsjoij tt^BI 

Ma«Xli!t&i Tr12| £S ^^£H:?^ XIIOIeICI. ^XK2)2J #^1^. ^ 3Sjo| y^aM S^ ai^S «fHSM1 

^ ^^EHS 3 ^^Xj^&l Tr2^ qiOlEid VoataOII tSeiQ. ea«7:|:^!iEi Tr10| ^ ^^EH^ EJ 3 . 

MBXI^El Trig =611 ^^^S^DILIld::^ rliXf(10)0j| o^Q. 0| 51^^ f^^-l gJ^MS^ 

□ILji/d::^ :i:XKio)oii g^^f^SA^i. ^^7| gJ ^ ^ s ¥ Oj Lii d ^ ^XK 1 0) ^ ?i| ^ of 01 g^s^.^q. 

£ goj si^oii ehBei efoi°jxfE:>j £ looii £ai£|c>i siP. £ looii £a|£|oi si^ uf£f i/o[. ai 

Oiq ^\^% ^5ib S^Ollb. tM^ VsaM S^ eil^S ^^^SMI. MSHX|>^Ei Tr2M ^ ^^EHS ^01. 

4:XK2)g #3£.^q. 01 #2 ?t^.^o| £ I02j :?|^ 7ie} T„o|q. o| 7|^^ T„ ^. ^;i;i|^ ha| 
§ IS^fb :?1Z^£S gq. 01 :?l2.K)||Aib, ggf ^Xf(2)0|| ^ajg SmOil 2i«H ^BHx|:d^Ei Tr12| £a Ah 

EH:?f xi|(>j£|q. 01 :?iz/oi £ loaj hai TnOiq. 

£Sj. £ noilb gjsiie^ = 0|md>i ^X^ al^S^ qE ?^0| £A|£|Oi ^q. £SOt| £A|£1 

01 SSi '"The Impact of Transient Response of Organic Light Emitting Diodes on 

the Design of Active Matrix OLED Oisplaysj (1998 IEEE I EDM98-B75) Ojj 5|XH£10i £iq. £ llOfjAi . Trl 
^ ?e ^SHXI^^EI. Tr2b #3 «I01 eaHXI^iEi. Tr3^ Xijl eaHXI^^q. Tr4^ g^T :iX|(2)2j # 

3 :'ie.K)|l 2H ^^EHS Elb X||2 ^EHXj >:EH01 q . 

oi:7!Ai §r g^SIXi 21^ UJ2t i/OI. ^?HXlr<q^ ggJ HSSI ^10|01£ 3 ^^Oij^ ^§01 2iq. a CH 
EOll. ^gHX|>i£{o| TilOlM S^OIj ^gJS^ go^g oI;>^s^ gi?01|£. ot£A| eaijxii^EiOll ^gsb SH;>f 

°Eq:3 g ^ sin. 0I310I ?q£ ^^gj fioiog >ioi na-iM. oi si^oiiAib 

QjOIEI Al^Oll qg ii^l 71^ S^;'f 2!^£^(4)oS¥E-l SS£i:iI. moiEi ai^qII SloH ^^X|:i^E12| y\ 
OIM 2jo^g ^§1^ >^ 01:2^ oidl qe-f iJ^ti e^=D|Li|Ai ^ ^x|°| ^h^f^g ;[;||q^*^ 

^^XI^Ei Tf1~Tr4b 2¥ P xH^g M^X| :±:Ei 0| H . S^l Vsa# £11 ^ S t^^o^Ai. ^ajjXj^i 

El Tr2 5y Tr3# S ^^£HS miQ. S^S!C4)2J t^01| q^ ^iSj xis^:?^ ^XK2)0i| ^^naq. 3£i 

32. dJ^ VsaOj mOI ai^^ an. Tr2 SI Tr30| £H ^^EH^ S 4iXf(2)011 m,^^ 
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2JoH ^^Xt:iiEl TrlSj £^ ^^E|^?^ X1|01£|^. Li\0\Ei XW a I ^ VgpOtI ^SHX|>::Ei Tr4:?^ s A^ 

£ si^oii ^15^ ^^E^£^ £^ol°|^^e:?^ £ 12011 saisioi 2iQ. £ £Ai£ioi B^2^ ^oi. 2 

^S(4)01! 2JE^ LilOl&l 71^^ Sof^ S^Oll^. S^l V^e eil^^ l^^H^^I. M^yXt^^EI Tr2. 

Tr3# ^ ^^EHg oloi . giT ±x\{2)m m^2}Q ■ o\ #3 :?iz.^oi £ 12 i?! ^ T„0|q. 
±xm sofoii cae 5!^:?f s^'^s^oiLHd ^ 4:XKio)oii g^gcj-. oi y\2}o\ bai 

H 13011^ ^^71 gJ§l!MS^D|Lll>j,ii =?M S1S21 CfE ?^0! £A|£|01 £^011 £A|£|ai 

21^ ^§ ^'^ ^;HS11-272233S 5S01I :?lXH£iai Sib ^SOIQ, £ 1301|Ai. ^§ ^ 

^^EH^ £J01 9im m\ 3^011 2l^^ s^g iJ ^M^^QIUid ^ ^XKiO)oil 2.l:^^slb ?e M^X|A: 

Bi Tr13|. 01 e^Xj^q lr^2\ ^^EHM XilOlSPj ^^olb 4iXK2)2|. £1^ AI^OII 

§^ i:XK2)g2J XilOiofb ^3 XilOl ^aHX|:^:Bi TrSf ^^o^ ^^£101 2i EE*^ ^ 

71 S^e^^QiLl|(M>^ :t:Xl(10)§ ^gAl^l^ S^. #3 X1| 01 ^gHXlA:^) Tr7^ £H ^^EilS oPI ?|oH 
a?| Vrscane ai^i ^^EH^ ^^X|oH EP- 0|0|| ta£f. SJ^ Vrsisb ^^£|X| ^2}, 

Tr6g S§g £^X|>i£i0|CK 

01 SjSOjlAl. ^71 ^^^g^OILil^:^^ :^^Xf(10)g ^^^Aj^lb 3^. ^^Xl>^E.i Tr5g ^ ^^E}^S of 

H. qiOjElAi VoataOII 2I0HAI ^£HX|>:Ei TrBg gSlOl gl? ib:XK2)l g^&Cf. 0| #3 amoil CQBf e 
&HX|:±:E1 Trl^ 4:^-H£ll°l XilOlofOI. ^^m^^U\m{^^ iSiX[(10)01| *e 

?\\ 6ig EE 14011 £A|£t01 B12I ^0| . e^Xl^^EI Tr5^ ^ ^^^^ 517| ^oWM 

Vscan^ SlOl ^^EH^ ofS, ^^yXl^^Ei Tr5g golOl :iiXK2)7[ f£!£>C|. Oj #3 ai^Ojj 

£f ^|HX|:^iE1 Trl2^ i!i>i-H£|lo| X1|01£J01, ^' ^^^^ □! Lild a, 4:XK10)0|| 3^7f 

s.^7|stoii f^s^t ^Bei ^oi giaiTH 2iq. 01 ^i\mQ\\ chshai^. oiii ^oi ^:'HSii" 

8064^ SaOil 7|XH£(01 giP. 

□ J0|Li>i 3^ ^oj ^blofOl. ^71 iJ§iiM^¥P|Uied^ -tXfOll blfO|01>^g ei7JS[£^ XI! 

01^ §S7[ 



HHg^ ^71 ^^E^^DIHItM^:: HAI Sxj^ OHEJ^ ?§Sfb SI^^Al. gj ai. e ^ = □) Li| 

4iXPM ^ B10|0^>:^ ^^EH^ ^SaPfe ^ BlOjOIri ^§ S^^Sf^ ^^o^ ^ 

^ ^S2| X112 Sl^b. ^71 ^^M^¥DlLi!3::ll 4:X1# ^^o\^ S^i^l DHM^^i 

BH^S ^71 gJ^M^^DiLilAi A: SAI °Hq^ ^§^1^ Sj^SAI, ^^71 ^7! gJ^e^ = Djm 

f{iXJ e 4:3 Ui2i m^^Oll S^^£]b ^71 gJ^ e^ = n[Liiiy >t iXie « H[0|01>i ^^EH^ 

olb ^ B10|01>i ^§ St,^ofb £.^CK 

^ g^S^ X113 SlSb. ^^71 ^^011 2iOiAl. ^^7| « H10|01>^ ^§ ^l^b, SJ^^ 

4iX12^ ^01£ a^2J S7|e«oi ^^EHg. m g^mfe xin SadSlS] 

^^EH 5^ ^^:?| ;q|i 2?]sq£ ;qi2 s^lS ^^of^ xii2 ssid^l^ ^^eh oi£ eI^h 

fi^CH. ?e ^SOil CHo! ;^|1 SSj3f Xi|2 SS^ ^^EH# ::^?1^!S §^df:3 2i7| CCH^OII. SgJe ^ 

711^ gin. Si^Om B|g21 =^^o\J\ a^IQAi gJ^^^^a!Li|Ai:i: 

XfOll « BfO|0]>ig oi7^^ 4. oiQ^, 01 gJ^^^HS XIM a§!0! VccOlJl. ;t||2 SSIOI aXKGND)^ 

H. ^B|£10i 01^ 2o,a 0|§S]Q. B. gl^e^ = D|Ll|d^ ^XH g?SA|?P|01| #^0} S 

^ ^S2J X1I4 ^§ ^^b. SI^Oll °I01A1. -^^71 « tifOiCH^ alS^. ^^7| ^^?1 ^' ^ E 

^^71 XIII S?|^q£ ^8 Xil2 5^S|b X1I2 3@id3}2| ^^£H gs| 01i= «^^o^ §?|Slb 
^^x\m s|q. 

S H^gcj ;^^[5 ^§ 5|^b. ^^71 ^§ ^^011 2iOiAi. ^^7| :d:i^|x|b 7^ 2.\ ^0\\ CH^olOl ^X|£|I). i^U] 

d^^nm Ji\0\^9.^}k\ 2| Sfri: B?l^ A^:7| gjaje^^D|Li|>cj:^ ^XIM ^ B1010i>: ^f£|l^ ^^o\ 
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^ ^^2\ XV ^§ m^^. i^^^i siscHi 9io\M, qo\o\ m 

XjjOilfOS^i £[rliO{| CijoHAiE.^ ^Oi ^:?| ^ ^ E ^¥ □! Ml d ri:: « UjOIOIili ^^ 

e xin ^^xj^. ^^^^ ±x}m ^^o\^ ^rt:7^ ohm^^ Bugs a 

Al &^^|^ ^ElM ^^ofb SISM Sxi^Ai. m^y\. 4^:'! S:'! ^^^^ 4i 

Al §^1^ oHEiH m^m ^x\^m. m^y\. s^i 4^ 

X^ g LH2J S[:4iO|| Sl^£| ^ i^Sf 4:X^g ^ bfO|Dl>. ^^EHS 9^ bfOIOi^ 

s tt^goj ;i;{i3 2:^1 ^^:?| « u^oioir^i ^§ 5|^:?K <^oi£ *!^2| 

B m ^sm^ XII2 ss!d:4ej &^eh §2j oi^b s^^og i;*^ >io^ ^ 

^ ^S2i X1I4 « u^oioi^ 3Eis?K ^^?| ±x\s^ 51:71^ 

S^Sf^ XII2 SS!d15F2j 3^ ^^EH gSj 01i= :i:^x|g ^t: 51^5 

^ i^ssi XII5 5!?| sxife. ^^ny\ ^ sj^roii qes»oi ^^y\ ^^nm n\o\^s.^ 

M-i if ^:?( ^ a^o|o^>i ^^EH^ ^^p. 

^ X1I6 s:?! s^st 5^x1^. ^yy\ :^mny\ '^^y\ ^ ^2}o\\ l^^o\o\ ^yy\ :^^x\ 

m M\o\%^9.^)ki 1 e|oi ^^71 ^y] ±x\m ^ uhoioiri^ ^^EHs ^sms^ m~ ^i^s ^^q, 

^ g^S^I Xi|7 S;'| Ss| ^^^|^. >io|7;|?^ S^IOll CHoJOl UHL^ ^7:|SE|I1, 0| :fi^x|# 

XilOlljo^AM Sxll ^4: eAIOIl ^y\ ^y\ ^X\m ^ HfOIOI:^:^ ^^E|^^ ^gsj^s sf- ^o^ *hq. 

^ xiiB ^y\ sxi^. ^^ ^±o[\ a\twM^> ^^i£i:a. oi ^^nm xm^B^ 

>H ^y\ ^§ m^iCHj CHoHAiy ^^?| 371 ±x\m ^ BF0|O1^ &^EH^ 5hb eJQ- 

^ X1I9 ^y\ S^cl^. ^4-^ S?| 4:XPf DH^^^ UH^8 S:'! :iXfM 

5isg s:?l s^iSAi. ^y\ si^:?h m^£\ s:?i :4ixf s 
SE P||2| s:?! ^x\m ^ b^0|Ol>^ &f£HS ^ H^0|Ol^:i ^§ sis^ s^im^ ^9.^ £^q. 

^ XII10 3?i gsj s^l^. 3:^1 ^x^?^ g!^e^=D|LiitM >i ^iXhei >ihs sIck 

0|§K £3^ ^^3&m01 ^ ^A| SEHOII C||5^01 ^S»?q. SE^K 0|mS| ^gO||Al *rSSh^ 2| £ 

aOIIAl^. Cf^ §^ §^ ^SOII aA|£iai 2iq. 

(1) eSH^l al^Oil CHS^ « HfOlOlrli oj:?j 

0 £ 921 alSOilAlSl « U^O|CH>i gipj 

£ 2^ ^ ^Sd! CCh^ ^^:7| ^a'e^ = DlLllAix Olg*! SHEjM QH^SJiVg a^l §rx|2| 

21 ^ ^Aj Uqyi ^SSOIQ. E 20\\ SAISIOI HISI ^0|. ^ OllSj gl^'ES^D|Ll|>fi 

>i ^x^ ^i^oii^ ^^^s^DlMldi^: 4:X[2| g^^^ xii2 3?i(gno)s^ei 7:111 s^kvcc)^ 

S^ePi ?|£[ >i?|xl(20)^ Sl^o^Oi ^^£101 2iCK ^:?| gJaje^^DILIIdi^ 4iXK10)^ WlfA!?]^ 
S^OIIb, ^?UI(20)g X112 S^(GND)0|| 3^510 0| ^Eflb £ 921 &^EH2} 

^^E. ^y\ ^^^^^nmiiy^ ^xkiooii ^ y^o|oi:^l# 2l:'^s^^l^. eaH;^i>k&| Trig sh ^^m^ m 

^^21 3^1^ ;;in 3?l(Vcc) 0!^^og^ ^ oi;?| (IJI-OII, gJ^'es = Dim/^^ ^XK10)0I1^ ^ 

umtoi^iZ^t ei:7f£i?ii siq. 

E^. 01 CH gJ^'MS^DiMi>y^ ^x}9\ 8/ = *2j 7!^ cy\ 5|s goQn^. gjiiiE^^DjU! 

rt:Xf2j g^^2| 2?j ^ X1I2 2?|(GND)S^Ei XIM 5|?|(Vcc)S2J ^1^1 ^J^0|| ^^o[0{ 

^2j ^^^o^7^| £|oi. g^sh « ti\o\o\±y\ o\y\^x\ e^^ iJOl £iq. « bioioi^m £J7[ 

of71 ^tWMt: g/^^2J enxil^ ^S.y\ 2i:3. a 4B£^Aib S>^^^2| HH<:d 71^ CI 

3711 of^ ^01 3Bl=iq- gf^^2| 71^ C§ 3711 s^o^Mi ^ ^ UfOlOl:^:^ oi:?^*/ >^ oi:>i| 
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(85)01 LH01I §^£jOi :>il01^ ^3^(83)8 M|HX|:^Ei2J S ^ (82) °1 

S«(85)M oiq. y\\Q\^ 3^{84)0| :>i|01M S^3#(83) ^^O^j g ^ £i 01 Xil 1 # 

2} §2jg(B6)^ :>1|0|^ S^(84) °! ^|0|e §3#(83)M S i:! SiP. :>i|Oie §31(83) 5^ XII 1 § 
2^#(86)Oil^ ^SOI §^£101 ^^Xl>iE.12i ±± S^(82) §^ S^(85):a|. ^d!^ 3^ 

(87) a! saioj 2)^(91)8 3^ zpsoil £3 XHS# DHUI^o^/^ct a^ElOi 2i q . 7^1(2 m2} g3#(88) 
S a^(B7). 3^(91) Si 7311 13g(86)M §3 2iP. Hetiy 3^(908 ITOS 0|^ 

015) ^f^(89)g smo^ ^S§(95)g S^^m^ ^§ ^^^^01[ s^£|oi 2iL^. ^:?| y|°|8 §^ 
^2J#(93):J1[ ^Sg(95)e ^CH£ 5fe^5^:i} 2iCf. ^:?| Ajoii^ ^ ^1) e ^ ^ D| Lil >M ^ 

o| s^(97)o| §^£101 01 ^^(97)21 &^^E.^ >i^x|(20)0|| X112 2^I(6N0)^^&1 XIH 

(1) ±± 2^:0} saiej zioiiaioj :?|Ag 

^71 gJ^^^^Diuild:^^ ?.^^(89)3j ^^Hxi^Ei uHd e^^oii ^XH M ^xio^ji. bHd:af 

°1 A^OiOIIAl ^'1^ ^. £ 3^ (b)Oll £A1£|01 H\9.\ . S^(87):ilt Saiei 

3^(91)21 of>m. s^^i cH?/s^^ ^^21 ¥^011 bien 

(ii) moil ^^1^1 A^010|iAi2j ^'Iah 

5£^^. £ 32j (c)Oll SAIEiOl £ib H^^f ^01. Hi 1 get §3g(86) LHOll ^^#(92)M ^xllfo^MI. 0| 
^^#(92)3f 3^(91) AfO|2J :?1^H ^ 2iQ. ^. XII 1 gej#(86) LHOll ^^1 

5! ^^§(92):a} saiei s^oi) iK)iiAi 7i^ c# ^ioick 

01!= 51o^ 5H£. >i?|x|(20)S| SeSI^ eiE)^^ H:?! S^^S^amidri: 4:;^^^ ^^EH EE 

^ 9^ blf0iai>^ ^^£H^ m ^ SilQ. ££&^ 0|0|Li>^9| 3gj AHg:>l| ^9.y\ HH^OII. :i 

Bi 3^0! ^J\mQ:n^. m\o\^ ^^niioi^^:?! ecHSfb il8 SIQ- se^k oi r:ii^x|(20)b ^^h^^Ii^ibim 

CD £ 112^ si^oiiAisi « B^o|o^>^ oi:?i 

£ 4011 £AIE|01 2ife ^12} ^01. ^7| ^^e^ = D|L||^>^ ^XK10)2| ^^^0|| ^?|x|(20)M ^^^3. 
01 >i?|x|(20)M Xlt2 3?!(GN0)^¥&I XIM S?!(Vcc)S SB^fS. £ 221 2^2:} □|*^:'|Xl^ C 
M oigmoi. ^:^| gJ^'M^¥aiUi<M:i, r4iXKiO)M n BJOlOl>i ^^EH^ 4^ 2«a. 

(D £ 132J S|^01tAi2j « d^0|01^ 

EES|. ^^^^^ £ 1301! £A|£|01 2ib a|SO|| CHSHA1£. £ 50|| £A|£1{H y|2l ^Oj. gJ^ 

^^^OlLlld^ 4:XK10)2J §^^011 :^^7:\{20)m ^^m^ S CK naiH. 01 ^?1^|(20)01| 2joH. ^:?i 
^^Eg = DtL:j|>ri^ ^X\2\ m^^m M\^ 3?l(Vcc)S^£1 X1I2 S?l(GND)S ^^5^^ ^OjQ. OIOII CCf£f. 

:'l^ cm oigmoi. ^^MS¥DiMi>d:^ ^akio)m « Htoioi^:: ^i-Eji^ 4 2iiq. 

(2) ±1^ B?|0|| CHt^ 5^ y|Oiai>^ o\y\ 

agjqi. f?:?| ^^^^□lyidr^i ::i:Xt# OjgSIOi HAl S^. ^ H7I 

lii iXP^ UH2j 5^4:011 q|g°|Q. 01 OH^OII. ^^^^^ £ 2 ~ £ 52j =?^()||M^. 2| ^:'l §J^^s«Di 

^x\n\c\. ^ m^n\Q ^^\^m sp. 

£ 1011^ gj^M^^DiLiiid>: ±x\m ^ m± sis(i-i. 1-2. oigoii ^m^\^ 

(20-1. 20-2. ••)21 2^:?1PI £A|£|01 91Q ■ 

£ 101! Alb. gJ^'M^ = D|Llliy >i ±X\m S1S(1-1)0|( CHg«10| >^?UI(20-l)7f ^^|EJ3. 

3:1^(1-2)011 CH^ofOI ^?|xl(20-2):'^ ^^|£|01 2iQ. ^. 2^ ^\ ± 2^2^011 P\o\0\ >.o|x|M 
^x[o\ll ^01 CK aeiU. 01 § lil^^lxl^ X1101 SI. S2g §H XllOI^Cf. 01 XII 01 

ms. LH21 ^nHAjEiM 91^ 7ie> §^ ^^i &^^^=d|liiai,±: :^x\m 

§ x^l2|o^ 7|^.^0|| ^^£101. z| r^i^l^lM M\0\mQ. OliacH ^^^^f £ ^AldlM Otl^ §3. 0! 
X1I01 Sb :'!^ ;'t2i T„g 2§mb tJd^ 32:^ Vsa 5^ HAj ?|^^ Th5 SSoh^ LIIOjEi Xlld 

VopM m^o\0\ ^0\o\?\\ ^ ^. £ 621 (a)011 £Al£|Oi £• ^ 2| ^01. VsaOij 

21SJ :>|^ T« ^ qioiEi ^^xi xiioi VgpOii 2io) HAl Th 0I2I2I y\^jm ^ H|oioi>i :?|^^ Tb 
s ei££ ^p. 

EE&V. :::i?]xtS =?SSf^ S^:i:2} 2,^ £hO|0i| CH^mOl ^X\d\{5. ^q. ^. £ 7011 £A|£10i 

2i~ yf2i ^01. ^^(1-11. 1-12. -ooii 2j*} e^o'oii cHoioi >i?^xl(20-^)M ^ximn. hes.^ siri: 

§1^(1-21. 1-22. -OOll 2joh e.|oiotl LHmOj ^1 (20-2) # ^xlofb ^0|q. 2.^ S^oioil CHS|01 

m m ^xioib 2^. £ i2j s^aQ£ ^?ix|4=m ^:>ii ^ ^ 2^01. xii5 81^21 xii^stg £e«iP- 
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0\9\ ^01 y^lS ^ y[0|01>il 2}^mt: S^. £ 62J (b)&|| £EA|Ej01 21^ ^\2.\ ^0| . 

01!:^ BhejOl ^ H^OiOj^ :'|^.^ TegJ [Oi. QE ^\^^ ^1^ 5A| Th£.1 5^°^ ^Q. 0| 

£f ^01. 1:^H2^ ?^o[^ ^^2^ Efoi 2^vz^oi| ^Eo\0\ ^Ot z^h gjoj cho| 

£ 6£J (c)Oll £A|£|Oi 2^^ b^2^ ^0| . « U\0\0\:^i J^^ T«M §A|01| ^^^^ 4= 2ib 5| 

si^oi! qisHAib. oii= Btojoii qioHAt^ « u^o|o^>^ Tb 5Eb y\^J £13. qe Bfojon 

U\mM^ HAI Th^ sq. 

(D m4i ^aioii « tifoiQi>i oi:'f 

oW5. sq. 01 g^. £ soil 5EA!£1(>1 bf2f ^0|. m± ^^(1-11. 1-12. -) %i m± S!^(l-21. 

1-22. ■■■)m 2|oH maoil CHSfOI UH^j ^?]^|(20)# Ol 7:1(20)011 2^oH 

9^1 §A|01I « HfOtOi::^ ^^£H^ £ 6ej (d)OII £/!E|()i £i b ^01, 1 HBil^ 

F0I1A1. OIIM #0i 7m T« §^ HAI TH2^ g^B §£2J ^0|^ £|£^. ^tiS iJOlS| 2^ bFO| 

0\± Tb^ SP- £ B2i (d)0!l>M^, 1 SaiS F §2^ ?lx|Oll « B[0|Q]>i 

TbM =2 ^oii 712! T, §y SA} 7|^.^ Th# ei^moi sixiy. i neiig] 7|^^ p #oii 

A12^ « UtO|01>i :f\zt Tb2| oH£ sq. 

nejai. ^71 &»siiE^=ail4|>M>:, ^X\^ gej SAI ^^ofb 0||e lOi ^, ^, ^0| 

qa ^S^M sib ^^'l 8J^^M¥01Lil<!d>i X^^m OlgoF^ 5iOI 2iq. ^^^^HS. -R^l ^^^S^ 

□lUldidi X||S7^ qe 2^, a 43011^ 7:\0\?[ ^2jq, 3 HH^OII. ^71 gJ ^ es^omid^ 

eoli ejsH HAI s^i^ ^^si^ mi. ^mE.^^n]u\^^ ^^o\ hai ^^x| 

2j mi^om sq. zi^HAi m4:0iiy « Hioioir^i^ e.i^'fSf^ ^oi ZQejsiq. oi s^. qe 

21 2:?^X} &^aO| Jl^^q. (i) HAIoPb H:?! iJ^M^^QlMld^ ibXfOll CHoHAie.^ ^ 

B^o|o^>l ^^EH^ of^ xiej# ^o^b (ii) b^^ssj rmo\^ Hy\ ^ 
eq£ e*^:>il £iq. o\^^^ ^^aoiiAit. hai sxiisj 3^^lf ^ $iQ. 

S£*^ oils HAI mas ^g^^^ SaiXI^. S^. gSI HA|o^b. OIE 01101 

£IOj HAI^ SH^^^ ^:71 ^^M^^DjLIld^ HAI ^^xl01|Alb, 4^S0| OUddlOil HAIlS^^ ^ 

^^^^0[Li|iM>, :4iXFOI! qoHAioj ^ d|0|ai>i ^EHS SH£ Sq. 01 S^dlH. HAI SJS2I 3 
Si^ 4 2iq- 

□ gai, OI^HOIlAtb ^71 gl^^^«D|U||d^ 01go^ ^EIM DHES!>,S HAI ^^^12| £| SOII 

EllolOI ^S*!lX|e.L ^ OlOll 5i0| 0\^E\. 0\\W ^2 TFT-LCD. FEO(Field 

Emission Display). B^l 2g :^X\^ S7|§^ ^3 4iXK ei|0|Xi qO|SH. LED m, ^7| gJil^eS^Dim 
±X\ Ol£|2J 371 ^^^^ 0|g^^ ane^>ig HAI §x|01l£ §1^ 4- SiQ. 

qBOIt. Ol^OllAl ?H1SK)! ?^£|^ DH^^r^^ SAI §fx|g 3 

X[ y\y\9\ ^no^ Aiaioii eh^oi ^S^.^q- £ oi °HqH nHE^>ig hai SxIS oie^ m 

S^q^i qqyi AFAlSOiq. o| ESOiiAi. Ei>rg S^Ei(iioo)b ^I^H(1102)m 

ffl*||^(1104)2K HAI ^^(1106)011 2\m =?^£|I1. 0| HA| ^bd(n06)0| ^^7| QHqH OH^^^S HA| 
^^x|(100)# =?ti\o\ll oiq. 

SEoh. £ 16^ A^^s^ si^a ?d|m01 ?^£|b DHea4>.« ha| ^^^|(100)M 3 HAj^OII 

^s^:?|^ UEiyi aui^oiq. oi ssoiiai. ^eh 35i:?i(i2oo)b ^4^21 tn^ 

(1202 ) 21011. 4^m?(1204). ^^=P(1206)2| if 7?i| . Q»qH OHE^^^g EA| Sx|(100)# ?B|S^:a 2i 

q. 

EE*K SE 17s zp^ si^m :^H|5^01 ?^£lb ^EIH 0HM5i>,S HA| ^^x|(100)^ H msjqoil 

qxiM ?HHia}e| qqy! AFAjsoiq. 5E*K 0| £30iib 7p|2js| a^oil ehsh 

Ai£ ^.^E+m:HI £A|oF:n 2iq. 0|7|A1 ^^^2| ^Ulliefb II|Al^|2j i^^^(3tf^)g CCD(Charge Coupled 
Device) ±X\0\\ 2\m SJS 3eo^01 ^^^^q. PXIg ? ^ 1300) Oil Ai£j 

^101 >i( 1302)21 HH^OIIb. oijq^ aHE2^>i§ HAI ^^^|(100):?^ ^xl£|:3. CCDOll 2J*| Ai^oil y\^o\ 

0\ HAIl ^ofb £!01 °J|qM DHM^^^S fiA| Sx|(100)b UlAf^ig HAloP^ Hfeiq^ 

A1 :'|^E.^q. ^101^(1302)21 3ir^(£S0||A-| ^ oiS^)Oilb. El^q CCD ^# 4S 

^y(1304)0i ^x!£J01 $iq. 

#2XPf =?g SI^Oll HAl&l qAfX-il ^2}o\0\ A1E1 W1^(1306)l V^S. A1^^01|Ai2J CCO£| #y 

>llS^f 71^(1308)2^ OilSBI^ S^-^y^iq. 0| UX\M ? ^ Oil £[( 1 3O0) Oil Aj ^ . 3>ilOi:ii 

(1302)21 ^3011 biqS BXK1312)2^ EilOiEl gAl g BXK13^4)7^ ^ 01 oi q . □ 

£3011 HAIE" ^\^\ ^01. 2X^2^ Hjqs #^ BXl(1312)01lb ^eilbi|3 2L|E](1430)7[. £Eo^ 

^XF2j mOlEi BXK1314)0|lb q>iy S^E^(1430)7^ ^,^2^ gfiOII S^Sq. £Eo>. 

ihssi 5^^011 2joH ai^ 7ie(i308)£i Diieaioii d^y\ ^m\^ 2UEi(i430)q m^ty g 

^E1(1440)^ #^£1^ SJOl oiQ. 
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LK £ 16£1 *CH am. £ qT^lg :±:i! ?^DlJ£f 2|0i|£. SeilUl5)0|LK H Hf^iCi^. sqE-l 2,1 

Algol yjq^ QioiH eii^q. xiif mioui. ;>1l>l^7|. b^mim. ^3 >^ 

yiofd. sm. Pos e^. Eixi nHy# =?b!Sh e# ^ 4^ 2iq. zisi:!!. oi§ 



SAi S^IM 5Hqo ^§5f^ ^§ £]^^A-i. 

iJ^'^^^DlMl^yiii § s« L|j£j sf^oii Ht/£ib ^^1 ^^^^¥D|Lii>yii ^j\m 
^ H^olc>^::^ ^^£H^ ^§ofb ^ y^o|o^>: ^§ ai^^ si^mb ofb ?e 

3 

XII m EEb ^|21^0|| 2IO|Ai. 

^^:?l u^o|o^ii: sisb. ^:^i ^^:'i ^^Ms^oiui^y >i 4lX^2^ ^oi£ ^^^2| 3^21 g 
^ &^EHM. S^sfe xin ^@!>d:^l^2J ^^EH gy ^^:?| xiii ye xii2 g^e 5^ 

s^b :^I2 3@!<!d3|2| AJEH go| oii=: oJ^og ^s^s^b ^SHS mb SI 

4 

X1|1*[ ££b X1|2?^0i| SiOIAl. 

'^:)\ « bioicH^ ^§ a^b. ^^'l ^^'M^^aiuid:^ ^x|2j e^^^ 3^ ^^£HS. xii 

1 SSmb XIII £jSI<^i^a^2| ^eH ai xiii S^l^^qsE ye XII2 ^^mb XII2 SSI 

<y3|e| ^^EH g2] 01^ stsog g^^b ^§i°S 6Jb SIS. 

S^tl 5 
X^|3*^0|| 2i01Ai. 

r^i^ixib n tHgsjoi ^:^i£i:3. a b?is ^71 gjiq 

MS^OIUId^ d^y^m ^ bfrOICH^i ^^EHS ^§S[£^ o|b ^S°S 
6 

XlKi^OII SiCHAi. 

:^?Ulb 21 ^:t01! CH^oiOl ^ xl £| . >^?|x|l X1l Oi o g;;,-] ^^ ^ ^ojg ^^^| o^j gj a, 

^^^aiLi|Ai^ d^xiM « b^o|o^>^ ^»£Hs ^§o^£^ 211 ^sss s^b ^i^. 

XI|3§^0I| 2i01A1. 

iJ^M^=D|Lii/d>i 4,xiM « b^o|o^>l ^^EHs ^smj£^ mb 311 ^s^s ^§ sis. 

s^t^ 8 

X^|4e^0^| 2i01Ai. 

^^;'| ^:^\ afrliSJ £f£JO|| CljgmOl ^ ^| £| 13 . XIMS^H^AM 1 Bfoj B^l S 

^^1 ^^e^^DILildi^i >bXfm « b^OIOiili ^^EH^ ^S8t£^ Sfb 5!# ^SSS SPb S|S. 

S?t>^ 9 
XllSt^OII oiOiAi. 
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S?^^ 10 

^^71 3x11011 Lmo\ vm ^xitini. oi ±mx\m xiioish^ai £e si4: ^aioii ^^ 

iJ^'^^^nmid^ ^xi§ ^ Hfoioi>r: ^^EHs ^S?^f£^ ^sss 

;ql4i>^o^| sioiAi. 

13 

^^'i ^4:011 cHoHAia^ ^^lEU. 01 :»^ioii^o^^i Sertoli asuAiei ^ 

^=?^ 14 

;MMi^oii sioiAi. 

15 

^^;?| g;?! gsi g2J ^ai5E IPH^I 371 gS| iliXfg ^ HlOICH^i ^^Efl^ ^SSl^ u^oioi 
IB 

mm x^|2«^o|| :?uh£i n^m DH^a}>.§ hai &^x|:?^ ^s£ioi oi^oisi sxi 

^=?^ 17 
^t'^^ 18 

^141^011 7|XHai ?e Sl^S ^0|?S1^ ei{El^ nHes{>,g 
S?^^ 19 

m=?m 20 

XIIBgrOll 71XHS ?U|Slb ^E]H DHSSt^i^ 

21 

X^|71,^0^I SISl ?Uim^ ^El^ OHesj^.^ 

^=?^ 22 

^??>^ 23 

S?l>^ 24 

;tiiio§}oii 7i;m=! a]^^ ?y|5i^ ^bim ah^^^s hai §,ui7i ^seich oi^oiti sxt ^pi. 

^ 25 
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HAj SxPl ^§J£i01 

HAI ^^xP^ ^§f£101 

fiAl ^&£|01 

HAI SxPl ^SEJOl 

HAI ^&£jOi 

HAj SxPt ^Stld 

HAI SxPl ^^^£10^ 



01^015! SXh 7|7|. 

01^015! 3X^ 7|:7|. 

01^013 3X1 7171. 

01 ^01 51 3X1 7171. 

01^0151 3X1 7171. 

Ol^OiJ! 3X1 7171. 
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m^m ^:>\ s^i^Ai. 

§ si^g si^m^ ^# ^SH^ s^i sxi. 

S??>^ 26 

ai^s i.^b ^n^M, 

?e S:?! g 4i§ LH2j suoii a^^Sfe ^q- Bfoioi 

27 

73125*^ 5E^ X^|261^0II SiOfAi. 

« u^o|o^>^ ^§ ^oi^ e^^sj s^^j 371^01 ^^ehs. nu 

5^21 ^^EH §21 Oii= *^^o^ g^m^ i^b 35e ei^ ^af 

1!^*^ 28 

?yi25iv Xl|26*^01| 910\M. 

q fcl^O|Q^r^l ^§ ^^:?| s:7| irel :4xXJ£j ^^^^ ^^^Ht. 

^i/Efl Oiin m^HS ^^Shfe i;=^b ^S^^ 21^1 S^t . 

29 

±x\m ^ y^oiQi^i ^^El^^ ^sms^ ^s^^ 

S^l^ 30 
^1281*011 2i0fAl. 

^fc:X^# ^ y^o|ol:ii ^ssfs^ *^ ^jm ^s°s 371 

31 

rSixn ^ o^o|o^>i ^^EH^ 3ie ^s^s s^^s^i. 

^^??>^ 32 
^|28^^0|| ^0\M. 

y\ ^ h^oioi:::i ^^BH^ ^sms^ &i 3:?! 

^=?^ 33 
?a|29tfO|| 2i01/d. 

34 

4:Xf# ^ H^o!o^>l 31^ si^i §>xi. 

s^t^ 35 

3^1 ^ y^o!01>^ ^i-tH^ ei§ §»^x| . 

35 
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y\ Ey\ ^ ^moi^ ^ew^ ^§5^^^ ^^B^ s^'i 
^^^^ 37 

^^?\ ^^^1^ ^§ Sertoli cHoHA1o^ ^x\^\Ji. 01 xiioii^o^^-i ^^ m^o\\ qo^\aw 

a^'l « b^o|a^^ ^^£H^ £l 3ig "SH^ s^af s^l- 

g??,^ 38 

y\ ±7i\m ^ bi^oioi>: ^^EH^ m ^^9.^ §^^i. 

39 

Smb ^ a^OiOlii ^§ Sl^e Stiofb ^§ S:'! S^I. 

^^?1>^ 40 

±y^\y\ ^^m^^n\iMi!\± ±x\2} 

41 

^^^'1 ixph $mm.s.^u\\Ji\{!i± ±x\o\ ^shs s^b Sx|. 

S?^^ 42 

^:?\ gJ ^m£^D|Lii<y iS^xioj sh^ ga* 

43 

a:'! ^:7i ^siie^^dj^^^^ ^j^^o\ ^jg sgo^ g&i 

§^§>^ 44 
«i30?/0{j 2i01Ai. 

^7^\:f\ il^'e^^D|nid>i ^^xfoj ^S^s 3:^1 S^l. 

^=?%> 45 

s«i g!^E^«aiLiied:i!i ±7:\^ ^sh^ s^b 371 

46 

:y|32?/oii 2i01Ai. 

S^t 4:Xf:'^ gi^es^Dim^i^ ^j^xjoi ^go^ s?! sf^i. 

§?§>^ 47 

gi^Ms^omied^ ^ixjei ^§0^ s:?! 

48 

^^'M^^omid^ ^SH^ s^b ^^'i ^^n. 

49 

Xi|35*»0i| SiCHAi. 

s:'! 4:Xf:?f gJ^>e^¥0|LiitM^ ^^xfej ^s^^ 6jb s:'! IJ^^ S^l. 
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S?i>» 50 
Xi|36*/0|j 910\M. 

Hy\ ^^^^^n\m^^ ±x\o\ ^^9.^ s^i 

^=?%^ 51 

X^|37*^0^| 910\M. 

^^e^ = oiLiltM>i ±X\21 ^^2.^ sfb 3:^1 s^i. 

52 

X1|38*^0II 2iOiAi. 

f^:?! g| ^Es^D|uii>f!:i^ ±x\o\ ejM ^s^s s&l 
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